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(895) CATALYTIC ACTIVnY OF Ni^Al INTERMETALLIC COMPOUND 

(National Institute for Materials Science) OYa Xu, Satoshi Kameoka, Kyosuke Kishida, 
Masahiko Demura, An-pang Tsai, Toshiyuki Hirano 
[Foreword] 

In recent years, importance of hydrogen as clean energy including fuel cells 
increases, so that a catalyst for manufacturing hydrogen in higher efficiency is demanded. 
NiaAl has good high-temperature characteristics; in addition, it contains a large amount of 
Ni which is widely used as a reactive catalyst for manufacturing industrial hydrogen, so 
that there is a possibility that NisAl exhibits catalytic activity. The present study 
evaluates catalytic activity of NisAl in a reaction for manufacturing hydrogen from 
methanol (methanol decomposition reaction, methanol steam reforming). 
[Method] 

A NisAl (composition: Ni-24 at% Al) ingot was mechanically worked to prepare 
cut chips, and these chips were ball-milled to obtain powders of 150 |im or less. The 
resulting NiaAl powders were subjected to alkaline treatment in such that the Ni3Al 
powders were immersed in 20% NaOH aqueous solution to solve out Al at 65 to 70^C. 
An amount of Al solved out was measured in accordance with ICP emission spectral 
analysis. A specific surface area of the NisAl powders was measured in accordance with 
BET method. Evaluation of catalytic activity was made by the use of a fixed bed reactor 
of a flowing type at temperatures of 240 to 360^C. Structural analysis was made in 
accordance with XRD, and surface observation was made by SEM. For comparison, a 
commercially available Raney nickel was treated by the same manner as that described 
above, and evaluation of catalytic activity was made. 
[Result] 

Evaluation of catalytic activity was made with respect to three types of samples, 
(1) NisAl with no alkali leaching, (2) NisAl with alkali leaching, and (3) Raney-Ni. As a 
result, it has been found that the NisAl with alkali leaching exhibited the highest catalytic 
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activity with respect to methanol decomposition reaction. It became clear that NiaAl 
which was subjected to alkali leaching at a temperature of, particularly, 300^C or more 
had higher catalytic activity and selectivity than that of Raney-Ni. The mechanism 
therefor will be considered from the results of the BET, ICP analyses, and the SEM 
observation. 
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(893) Notch sensitivity oT cold-rolled NisAl thiii foils 

Chuanyong Cfedi, Masahiko Demura*, Katsuhiro Hasegawa^, Tbtsuya Ohashi^, Kyosuke Kishida^, Ibshiy 
Hirano^ 1 NA^S, 2 Kitami Institute of Technology 

NisAl thin hmIs fracture in elastic range without showing uniform elongation. Thus, it is ^portant to 
study the notch effect ri^ structural use. 

Ibnsile tests were conducted using the double-notched specimens 
along the rolling directions/^e elastic stress concentration factor, K/, was 
calculated by finite element mhdelCANSYS). 

The stress-strain ciirveia show that the notched NiaAl specimens 
fracture in the elastic range, similatJto the notch* free specimens. Because 
of this brittle fracture manner, we can^stimate the local fracture stress at 
the notch tip. Gmax. from the following elation, Omaz =K^On, where On is 
the fracture load divided by the original ci;dss -section area at the notch. 
Fig. 1 plots Omax as a function of notch radius/Sr Noted that Omax increase 
with decreasing the notch radius, and Omax much higher than/ 
fracture stress of the notch-free samples, On"'. Thsse results indicate a 
notch effect, that is, the existence of notch causes s^engthexyxlg to the 
cold-rolled NiaAl foils. 
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Fig.1 0 as a function of radius, r 
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